Background: microRNAs (miRNAs, miRs) are small noncoding RNAs that 2 4 negatively regulate gene expression at the post-transcriptional level and fine-tune 2 5 gene functions. A global repression in miRNAs expression in different types of 2 6 human tumors, after exposure to cigarette-smoke, or to the hormone estrogen, was 2 7
(2) Administrative support: MAB-A 1 7
(3) Provision of study materials or patients: AC, MAB-A 1 8 Since miRNAs downregulation in cancer is associated with the relative G enrichment 1 0 4 of their TL sequences [22] , we asked whether there is also a relation between the 1 0 5 relative G content of miRNAs and their known function in cancer. For this purpose, 1 0 6 255 human pre-miRNA sequences were retrieved from the miRBase database and 1 0 7 used for further analysis. Each sequence was divided into its different structural 1 0 8 constituents; the TL and the two mature miRNAs (5-mature and 3-mature forms). The 1 0 9 complete list of miRNA sequences is presented in Supplementary Table 1 . For each 1 1 0 of these miRNAs the complete pre-miRNA, the TL, and the 5 and 3-mature miRNA 1 1 1 sequences were analyzed for evaluation of nucleotide composition (Supplementary 1 1 2 Table 1 ). Next, we filtered the miRNA list and selected those with relatively high G 1 1 3 content (more than 35%) or low G content (less than 15%) in their TL and 5-mature 1 1 4 sequences, and for the resulted 105 miRNAs, we searched for known functions in 1 1 5 lung and breast cancers, by mining publicly available data in the PubMed database.
6
The search resulted in 420 articles; 109 studied on oncomiRs and 311 on tumor 1 1 7 suppressive miRs.
8
The results show that when presenting the number of the articles respectively to 1 1 9 the G percentage of miRNAs TLs, tumor suppressive miRs are found to be more G-1 2 0 enriched in their TLs, while oncomiRs show the opposite trend ( Figure 1A ). When 1 2 1 presenting the number of the articles respectively to the G percentage of 5-mature 1 2 2 miRNAs, the oncomiRs appear to be more G-enriched in their 5-mature forms ( Figure   1 2 3 1B). From this list, we selected only those miRNAs that showed a tendency to act as 1 2 4 either tumor suppressive miRs or oncomiRs, in both lung and breast cancers. A list of 1 2 5 84 miRNAs was obtained and sub-grouped into oncomiRs (25 miRNAs) and tumor 1 2 6 suppressive miRs (59 miRNAs) (Supplementary Table 2 ).
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The results show that the TLs of the tumor suppressive miRs group are more Table 3 ). In 1 5 9 several cases, these oncogenes were common targets to multiple miRNAs, such as in 1 6 0 , CCND1 (miR-34b, -145a, -195, let-7e), 1 6 1 and EGFR (miR-34a, -143, -218) ( Supplementary Table 3 ). 
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The results presented here support previous studies showing the potential 1 7 4 importance of TL-G content to the regulation of miRNAs expression and function 1 7 5 [19] [20] [21] [22] . We have previously suggested that estrogens metabolites inside the lungs, as relation of estrogen to the development of these types of cancer is well documented 1 8 5 [27, 30, 31] . Furthermore, like in the current study, also in the aforementioned studies, 1 8 6 dual GG enrichment in miRNA TLs was even more pronounced [20] [21] [22] . Remarkably, 1 8 7 experimental studies have shown that sequences with repeated G bases (GG or GGG) 1 8 8
show higher reactivity toward oxidation than isolated G bases [32].
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Despite analyzing during this study relatively small fraction (~14%) of the total 1 9 0 number of currently identified human miRNAs, our results indicate that the number of 1 9 1 tumor suppressive miRs is greater than oncomiRs. This is in agreement with the 1 9 2 finding that many of the known mutated genes are oncogenes [33] , and with the 1 9 3 general consideration of miRNAs as safeguards of the genome [24] . Of note, a 1 9 4 remarkable redundancy was observed between the target oncogenes of the tumor 1 9 5 suppressive miRs (e.g. KRAS). Synergetic effects of functionally related tumor 1 9 6 suppressive miRs, that share common targets and control similar processes, were 1 9 7
shown before [34]. 1 9 8
As indicated above, tumor suppressive miRs tended to be more G-enriched in of their target genes [37] . It is noteworthy that sumoylation modification controls the 2 0 7 binding of both KSRP and hnRNPA2B1 to miRNAs [19, 36] .
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OncomiRs, on the contrary, have lower G content in their TLs, and are relatively 2 0 9 more G-enriched in their 5-mature miRNA forms. The differences in G enrichment 2 1 0 shown here between the 5 and 3-mature miRNAs might be attributed to the 2 1 1 differences between the functional guide strand and the passenger strand of mature 2 1 2 miRNAs, as one of the characteristics of human miRNA guide strands is excess of 2 1 3 purines [38] . This observation could also be related to the process of sorting miRNAs 2 1 4 into the exosomes, as it was shown that G-rich sequence is a dominant feature of 2 1 5 exosome-dominant miRNAs, suggesting the possibility that RBP-mediated 2 1 6 translocation of cellular miRNAs into exosome cargos occurs by G-recognition [39].
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Indeed, oncogenic exosomal miRNAs (miR-17, -21, -106a, -155, -191) were highly 2 1 8 induced in lung cancer [40, 41] , and chemoresistance of breast cancer cells was 2 1 9 recently shown to occur through the G-enriched miR-155 oncomiR exosomes 
